In recent times a number of potential NAADP (nicotinic acidadenine dinucleotide phosphate) receptor proteins/Ca 2 + channels have been described. More than 10 years ago, Hohenegger et al. [1] showed that biochemically purified RyR1 (ryanodine receptor type 1) fused into lipid planar bilayers responded to nanomolar concentrations of NAADP. However, Li and colleagues elegantly showed that fibroblasts lacking expression of TRP-ML1 (transient receptor potential channel, subtype mucolipin 1), owing to a chromosomal deletion in the Mcoln1 (mucolipin 1) gene do not respond to NAADP [2] ; furthermore, heterologous expression of TRP-ML1 in such cells restored sensitivity to NAADP. Finally, TPC (two-pore channel) 1 and 2 were both identified as NAADP targets by independent groups in 2009 [3] [4] [5] . Regarding the ability to directly bind NAADP, all of these candidates have been challenged by recent photoaffinity labelling experiments showing mainly small cytosolic proteins to be labelled by the NAADP selective probe [ 32 P]5-N 3 -NAADP [6, 7] . These findings led to the idea that NAADP might bind to such cytosolic NAADP-binding proteins rather than to the candidate channels themselves [8] . The NAADP-binding proteins might be either free cytosolic proteins or they might be 'pre-attached' to the respective channel(s). In both cases, NAADP bound to the NAADP-binding protein would probably induce a conformational change of the channel protein thereby inducing channel opening [8] .
Regarding the TPCs, there has been a recent controversial discussion as to whether these channels are sensitive to NAADP or not. In two recent reports TPC currents were directly recorded in endolysosomes. The main finding was that TPCs are sodium-selective and activated by the membrane lipid phosphatidylinositol 3,5-bisphosphate, but not by NAADP [9, 10] . Now, as described in this issue of the Biochemical Journal, Patel and colleagues have elegantly demonstrated that tagging of TPC1 at the N-terminus by either RFP or GFP results in much reduced responsiveness of the channel to NAADP, whereas an RFP tag at the C-terminus had no such inhibitory effect [11] . This may explain, at least in part, the negative results obtained previously [9] since GFP-tagged TPCs were used in some of the patch-clamp experiments with enlarged endolysosomes. However, in pancreatic β-cells obtained from double-knockout mice (tpc1 − / − /tpc2 − / − ), high glucose or NAADP-AM (NAADP acetoxymethyl ester, a membrane-permeant prodrug of NAADP) evoked Ca 2 + signalling in a similar way to cells from wild-type animals [9] . Although in these experiments tagging of TPCs could not have been the problem, NAADP (added as NAADP-AM) did evoke Ca 2 + signalling [9] . Taken together, whereas the novel paper from Patel and colleagues explains well the unresponsiveness of N-terminally tagged TPC1 [11] , TPCs do not seem to be the one and only channels involved in the response to NAADP. Molecular identification of the cytosolic NAADP-binding protein now appears even more important to clarify the mode of action of NAADP. The unifying hypothesis mentioned above [8] may well help to integrate the controversial findings discussed: NAADP bound to its specific NAADP-binding protein may then interact with different channel types such as RyR1, TRP-ML1 or TPCs. However, how the NAADP-binding protein finds the right channel to be activated is still mysterious and needs further experimental work.
